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Nanostructured films which are remarkably different from their bulk 
counterparts have attracted extensive multidisciplinary interests due to their 
intriguing optical, electrical, magnetic, thermal properties. Surface enhanced and 
abnormal optical effects are ubiquitous and particular optical properties of 
nanostructured films, and they depend largely on the constitution, structure and 
thickness of nanostructured films. The preparation, characterization of 
nanostructured films and the study of their particular properties have become the 
frontier of multidisciplinary researches. 
In this thesis, three square wave potential methods were developed to 
construct Pt thin films with different nanostructures, by controlling experimental 
parameters such as the upper and lower potential limits (El, Eu), holding time on 
each potential limit (τl, τu) and frequency of the square wave (f), solution and 
treatment time (τ). The results of SEM, AFM and STM showed that the structure 
of Pt film on the arrays of Pt microelectrodes prepared by the three methods are 
quite different. The Pt crystallites in the films prepared by the low-frequency and 
symmetrical square wave potential method can be transformed from the island 
shape to plume-like structure along with the increase of τ, while the Pt crystallites 
in the films are all island-shaped if the arrays were treated by the low-frequency 
and asymmetrical square wave electrodeposition method or by the 
high-frequency and symmetrical square wave potential method. Both the average 
dimension and the average height of the Pt crystallites in the films obtained by 
the three methods are increased with the increase of τ, and the thickness of Pt 
films is also increased simultaneously. However, the increasing trend of these 
structural parameters of Pt films prepared by the high-frequency and symmetrical 
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